Introduction: abortion in Zimbabwe is allowed to preserve the physical health of the woman, or in cases of rape, incest, or fetal impairment. Access even under these conditions is difficult and rare. We aimed to understand knowledge of the abortion law and attitudes tow ards abortion amongst health care providers' and abortion experts in Zimbabwe as these can hinder access to safe legal abortion. Methods: in 2016, we conducted a Health Facility Survey (HFS) (n=227) among health care providers' knowledgeable about abortion services in their facility in a census of facilities offering Post Abortion Care (PAC), and a Health Professionals Survey (HPS) among 118 abortion experts. Results: twenty-five percent of providers and 47% of experts knew all four reasons under which abortion is legal in Zimbabwe. Amongst providers and experts, 31% and 50% respectively were misinformed about one or more legal criteria. Most providers and experts were in support of expanding the legal provision of abortion to cases when the woman's mental health is at risk (65% and 79%, respectively) and if the woman is mentally incapacitated (66% amongst all).
Introduction
Zimbabwe has a restrictive abortion law, with legal abortion limited to preserve the physical health of the woman, rape, incest, or cases of fetal impairment [1] . In practice, however, access to legal abortion is difficult and rare [2] . Abortion providers and experts knowledgeable about abortion are gate keepers for women's access to safe abortion. Therefore, it is helpful to understand their knowledge and perceptions of abortion in order to inform our understanding of the barriers to women's access to safe, legal abortion in Zimbabwe. Abortion provider and experts' perceptions about possible avenues for improving abortion access are also valuable as the country continues to grapple with addressing its high maternal mortality ratio of 651 maternal deaths per 100,000 live births [3] , with complications from abortions accounting for 5.8% of maternal deaths, making it one of the top five causes [4] . Abortion also leads to substantial morbidity among women in Zimbabwe; of the approximately 65,300 abortions in Zimbabwe in 2016, of which 4 in 10 resulted in a complication requiring medical treatment [2] and 40% of women receiving postabortion care (PAC) presented at health facilities with moderate to severe medical complications [5] . Unsafe abortions are therefore a critical public health issue in Zimbabwe, necessitating the need to better understand factors that may limit access to and use of the legal abortion in Zimbabwe. We aimed to understand providers' and experts' knowledge and misperceptions of the current abortion law, the extent to which they are in agreement with the current law, grounds under which they feel abortion should be provided and their recommendations for reducing unsafe abortion. Limited work has been conducted on attitudes of health care providers towards abortion in Zimbabwe. The earliest study done which explored knowledge and beliefs on abortion was published in 1999 and it looked at providers' (nurses, doctors and social workers) knowledge of the law, their beliefs about when abortion should be allowed and factors influencing their attitudes [6] . Recent work by Chiweshe and Macleod using in-depth interviews with six health care providers in Harare found that providers framed women seeking abortions as transgressors of acceptable norms, irresponsible, manipulative and ignorant, based on cultural, religious, gender and trauma discourses that portray abortion negatively [7] . This paper improves on prior work by surveying health care providers in all facilities providing PAC nationwide and including experts on abortion.
Methods
This work was conducted as part of a larger project to estimate national abortion incidence and assess the severity of post abortion complications among PAC patients in Zimbabwe [2, 5] . The methods used in these surveys were an adaptation of the Abortion Incidence Complications Methodology (AICM) applied in over 25 countries [8] .
Knowledge and attitudes towards abortion were assessed using a Health Facility Survey (HFS) which was conducted with health care providers in charge of units offering PAC at all public, private and Non-Governmental Organization (NGO) health facilities that had the capacity to provide PAC. Out of 228 facilities with the capacity to provide PAC, 227 participated in the HFS. HFS respondents were selected based on their knowledge of the facility's PAC services, which most often was a nurse/midwife (68%), senior nurse (27%), or doctor/hospital administrator (5%). To be eligible for the survey, the respondent had to have worked at the facility for a minimum of six months. Face-to-face structured questionnaires were administered by al. 2018 [2] . Our analysis draws on data from both surveys. Results from the two data sets are presented separately. As health care provider's data come from a census of health facilities, and abortion experts were purposively selected, standard errors are not provided for any estimates. Ninety five percent of health care provider respondents and 36% of abortion experts were nurses (Table 1) .
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Results
Characteristics of respondents
Respondents' knowledge of the abortion law
Among both samples of respondents, there was incomplete knowledge of the current abortion law in Zimbabwe. Experts had greater knowledge of the abortion law than health care providers, but there were important gaps in all respondents' knowledge. There was greatest awareness among respondents of rape as a reason for legal abortion under Zimbabwean law: 83% of providers and 95% of experts knew this was a reason. Only 71% of health care providers and 79% of abortion experts were aware that abortion is allowed in cases of physical risk to the woman's health. There were lower levels of knowledge about incest as a criterion for abortion, with only 46% of providers and 67% of experts knowing this is a legal criterion ( Table 2 ). And the legal criteria for which there was the lowest level of awareness was if the fetus would be handicapped/have a fetal anomaly only 47% of providers and 71% of experts were aware of this legal condition. Amongst the experts, 19% and 14% incorrectly believed that abortion is legally allowed if the girl is under age 16 and if she is mentally incapacitated, respectively ( Table 2 ). In sum, 25% of providers and 47% of experts knew all four reasons;
22% and 30% knew three reasons; 33% and 15% knew two reasons;
18% and 6% knew of one reason, and 3% in both groups did not know any reason (Table 3) .
Respondents' attitudes towards the current law
Most providers and experts supported access to abortion under the grounds specified in the law, but support varied based on the condition. If the woman's health was at risk (96% and 95%), rape (95% and 94%), and fetal anomaly (94% and 93%) were the conditions that garnered the most support among providers and experts. Health care providers expressed less support for incest as a reason for legal abortion (85%), while support remained high for this reason among experts (94%) ( Table 4 ). There were also high levels of support in cases that are not allowed under the current law. The majority of health care providers and experts believed abortion should be legal if the woman's mental health is at risk (79% of providers and 65% of experts) and in cases of mental incapacitation (66% of both providers and experts). Just under one-third of providers supported access to legal abortion for adolescent women under age sixteen (33%) as well as for adolescent and young women still in school (31%). Among experts, almost half (49%) supported access to legal abortion for adolescent women under the age of sixteen and 35% were supportive of abortion if the girl was in school (Table 4 ). Onefifth of providers and two-fifths of experts were in favor of abortion if the woman did not want the pregnancy and 14% of providers and 31% of experts were in favor of abortion in cases of contraceptive failure (Table 4 ).
Recommendations to reduce the occurrence of unsafe abortion in Zimbabwe
The experts surveyed were well-positioned to suggest solutions to the problem of unsafe abortion. The majority (71%) recommended liberalizing the legal status of abortion in order to reduce the consequences of unsafe abortion. Over half (53%) recommended publicizing the health risks of unsafe abortion and 50% recommended improving the coverage and quality of PAC services to reduce the consequences of unsafe abortion. Forty-two percent recommended improving information and access to contraception, while 35% identified improving access to safe abortion services ( Table 5 ). which showed lower proportions of health workers who believed that abortion should be allowed for woman's physical health (84%), fetal anomaly (68%) and incest (75%) [6] . This relationship between the law and attitudes is most likely bi-directional: the conditions under which the law allows abortion are most likely seen as the most legitimate reasons for having an abortion and so as a consequence, they are the conditions that are most supported by providers and experts.
Discussion
There are also high levels of support among health care providers and experts to expand the provision of eligibility for legal abortion beyond the current criteria. For example, the majority of respondents knew correctly that the law did not include if the woman's mental health is at risk, however, the majority supported this as an additional criterion for access to legal abortion (79% of providers and 65% of experts).
Seven out of ten experts suggest liberalizing the abortion law in order to reduce unsafe abortion. This is in line with the findings by Kasule et al. where 75% of doctors, 52% of nurses and 53% of hospital administrators supported liberalizing the law [6] . Half of the experts in our sample also supported a curative response by improving the coverage and quality of PAC services. However, this would not in fact address the number of unsafe abortions. A smaller proportion (42%) supported upstream factors such as increasing access to contraception, which could in turn reduce unintended pregnancies (of which a quarter end in abortion) [2] .
The strengths of this study include that it was nationally representative and involved all provinces in Zimbabwe and all facilities offering PAC. This study updates the evidence base on the knowledge and attitudes of health care providers as well as experts on abortion in Zimbabwe, who are key actors and potential gatekeepers in accessing legal abortions. It also has several limitations. We cannot quantify the impact on women's access to legal services based on provider misinformation but can only hypothesize that misinformation has led to reduced legal access. There may be other important gatekeepers to abortion outside of the health system who were not included in this study design, such as police officers. We also did not capture women's knowledge and perceptions of abortion legality in Zimbabwe, which could highlight misinformation or confusion in the general public regarding abortion access.
Given these low levels of knowledge of all conditions for legal abortion among providers, it is possible that women seeking legal abortions at these facilities might be turned away and not receive a safe, legal abortion, even if they might meet a condition currently allowed under the law. It is crucial that the health care providers who are trained to provide these services know the conditions for legal abortion and can provide these services to the full extent under the current law.
Educational campaigns focused on increasing knowledge of the abortion law and de-stigmatizing abortion should be targeted at professional societies of doctors, midwives and nurses as well as health educators who can incorporate these topics into undergraduate and graduate medical and nursing curriculums.
Adoption of flexible abortion laws is associated with a reduction in a country's maternal mortality ratio [10] . There is overwhelming support among experts to liberalize the abortion law and expand the conditions under which abortion is legal in Zimbabwe. It is also clear that the majority of providers support liberalizing the law, with especially high support for additional conditions such as the mental health of the woman. An inclusion of mental health in the abortion law would be in line with the World Health Organization's (WHO) definition of health, which includes psychological health [11] as well as the definition of health used by the African Charter on Human and Peoples' Rights [12] . Including mental health as a condition for legal abortion can also be easily implemented within the health system. For example, in Kenya, a woman's mental health assessment would be determined by a trained health professional who does not need to have a specialty in psychiatry to determine whether a woman meets the mental health indications for abortion [13, 14] . 
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